Synthesis and characterization of fluorinated homocysteine derivatives as potential molecular probes for ¹⁹F magnetic resonance spectroscopy and imaging.
A N-trifluoroacetyl-protected amino acid containing a thioester function, 2,2,2-trifluoro-N-(2-oxo-tetrahydrothiophen-3-yl)acetamide (TFA-tHcy), has been synthesized and characterized. It was then used to prepare a fluorine-labeled N-homocysteinylated protein, (19)F-Hcy-εN-Lys-albumin, that was characterized by SDS-PAGE, MALDI-TOF-MS, UV-vis and (19)F NMR spectroscopy. On average, four N-trifluoroacetylhomocysteine residues were covalently conjugated to human serum albumin through the N-substituted homocysteine thiolactone. The in situ homocysteinylation of human plasma proteins with TFA-tHcy has also been performed and has led to the formation of N-homocysteinylated proteins, with albumin modification accounting for ca. 75% of all fluorine-labeled human plasma proteins. The synthesized fluorinated molecular probes can be potentially used as informative molecular probes for in vivo (19)F magnetic resonance spectroscopy and imaging.